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1. (am e nd e d) A method of cleaning wafer surfaces, comprising the steps of: 

providing a wafer surface bearing overlying material thereon; and ^ 
cleaning the wafer surface by removing at least a portion of the overlying material from 


.AIMED IS: 


• 


Blacklined Claims 




the wafer surface by applying an aqueous solution comprising one or more inorganic 
fluorine-comprising compounds and one or more organic acids in a ratio of about 100:1 to about 
55:45 (v/v), the solution having a pH of about 3 to about 9, such that the surface of the wafer is_ 
rendered substantially hydrophobic. 

12. (amended) A method for surface treating wafer surfaces, comprising the steps of: 

providing a wafer surface having a low-k dielectric layer disposed thereon and a 
photoresist layer overlying the dielectric layer; and 

treating the wafer surface to remove at least a portion of the dielectric layer with minimal 
removal of the photoresist layer, by applying an aqueous solution of one or more inorganic 
fluorine-comprising compounds and one or more organic acids, the solution having a pH of 
about 2 to about 6, such that the dielectric layer is selectively removed at a rate of greater than 
about 1000 angstroms per minute. 

13. The method of Claim 12, wherein the aqueous solution comprises at least hydrofluoric 
acid and the one or more organic acids in a ratio of about 2:1 (v/v), such that the dielectric layer 
is selectively removed at a rate of about 2300 to about 2700 angstroms per minute. 

-Mr Th e m e thod of Claim 12, w^herein th e aqueous solution compris e s at l e ast ammonium 

fluoride and th e one or mor e organic acids in a ratio of about 2: 1 (v/v). 

20. A method of cleaning wafer surfaces, the method comprising the steps of: 

providing an aqueous solution comprising at least one inorganic fluorine-comprising 
compound selected from the group consisting of hydrofluoric acid and ammonium fluoride, and 
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mixtures thereof; and at least one organic acid selected from the group consisting of citric acid, 
acetic acid, ascorbic acid, and mixtures thereof; 

providing a wafer having a low-k dielectric material disposed on at least a portion of one 
surface; and 

contacting the surface of the wafer having the low-k dielectric material thereon with the 
aqueous solution under conditions effective to remove at least a portion of the low-k dielectric 
material at a rate of about 50 to about 1000 angstroms per minute. 

21 . The method of Claim 20, wherein the aqueous solution comprises about 30 % to about 
70 % by volume of the fluorine-comprising compound, and about 30 % to about 70 % by volume 
of the organic acid, based on the total volume of the solution. 

26. A method of cleaning wafer surfaces, the method comprising the steps of: 
providing an aqueous solution comprising an inorganic fluorine-comprising compound 

selected from the group consisting of hydrofluoric acid and ammonium fluoride, and mixtures 
thereof; and an organic acid selected from the group consisting of citric acid, acetic acid, 
ascorbic acid, and mixtures thereof; 

providing a wafer having a low-k dielectric material disposed on at least a portion of one 
surface; and 

contacting the surface of the wafer having the low-k dielectric material thereon with the 
aqueous solution under conditions effective to remove at least a portion of the low-k dielectric 
material at a rate greater than about 1000 angstroms per minute. 

27. The method of Claim 26, wherein the aqueous solution includes at least hydrofluoric acid 
and one or more organic acids in a ratio of about 2:1 (v/v). 

28. The method of Claim 27, wherein the aqueous solution includes about 63 to about 70 % 
by volume of hydrofluoric acid, and about 30 to about 36 % by volume of the one or more 
organic acids. 
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39^ Th e m e thod of Claim 26, wherein th e aqu e ous solution includ e s at l e ast ammonium 

fluoride and on e or more organic acids in a ratio of about 2:1 (v/v). 

Th e m e thod of Claim 26, wherein th e aqueous solution includ e s about 63 to about 70 % 

by volum e of ammonium fluoride, and about 30 to about 36 % by volum e of th e on e or mor e 
organic acids. 

31 . (am e nded) A method of surface treating wafer surfaces, comprising the steps of: 

providing a wafer surface having a low-k dielectric layer disposed thereon and a 
photoresist layer overlying the dielectric layer; and 

providing an aqueous composition comprising at least one inorganic fluorine-comprising 
compound, and a major amount of one or more organic acids; and 

contacting the surface of the wafer having the low-k dielectric and photoresist layers 
thereon with the composition under conditions effective to selectively remove the photoresist 
layer while leaving the low-k layer substantially intact on the substrate. 

32. (amended) The method of Claim 3 1 , wherein the composition comprises an aqueous 
solution of at least hydrofluoric acid and the one or more organic acids in a ratio of about 1 :100 
to about 45:55 (v/v), such that the composition removes the photoresist mask substantially 
completely from the surface. 

33. The method of Claim 31, wherein the inorganic fluorine-comprising compound is 
selected from the group consisting of hydrofluoric acid, ammonium fluoride, and mixtures 
thereof; and the organic acid is selected from the group consisting of citric acid, gallic acid, 
acetic acid, formic acid, propionic acid, n-butyric acid, isobutyric acid, benzoic acid, ascorbic 
acid, gluconic acid, malic acid, malonic acid, oxalic acid, succinic acid, tartaric acid, and 
mixtures thereof 
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34. The method of Claim 3 1 , wherein the organic acid is selected from the group consisting 
of citric acid, acetic acid, ascorbic acid, and mixtures thereof 

35. The method of Claim 31, wherein the step of contacting the surface of the wafer 
comprises immersing the wafer in a bath of the composition, spraying the surface of the wafer 
with the composition, exposing the wafer to a vapor, or any combination thereof 

76. (new) The method of Claim 1, wherein the inorganic fluorine-comprising compound is 
selected from the group consisting of hydrofluoric acid, ammonium fluoride, and mixtures 
thereof 

77. (n e w) The method of Claim 1, wherein the organic acid is selected from the group 
consisting of citric acid, gallic acid, acetic acid, formic acid, propionic acid, n-butyric acid, 
isobutyric acid, benzoic acid, ascorbic acid, gluconic acid, malic acid, malonic acid, oxalic acid, 
succinic acid, tartaric acid, and mixtures thereof 

78. (new)--The method of Claim 1, wherein the organic acid is selected from the group 
consisting of citric acid, acetic acid, ascorbic acid, and mixtures thereof. 

79. (new) A method of cleaning a surface of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to remove organic material and low-k dielectric material 
from the surface of the substrate, the aqueous solution effective to selectively remove the 
dielectric layer at a rate greater than about 2000 angstroms per minute; the aqueous solution 
comprising one or more organic fluorine-comprising compounds and one or more inorganic 
acids, and having a pH of about 2 to about 6. 

80. (new) A method of cleaning a surface of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to the surface of the substrate to remove dielectric material 
and organic material and render the surface hydrophobic; the aqueous solution comprising an 
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inorganic fluorine compound and an organic acid in a ratio of about 1 :2 to about 2:1 (v/v), and 
having a pH of about 3 to about 6. 

81 . (ftew)-The method of Claim 80, wherein the aqueous solution removes the dielectric 
material at a rate of about 50 to about 1000 angstroms per minute. 

82. (fiew)-The method of Claim 80, wherein the aqueous solution removes the dielectric 
material at a rate of about 50 to about 600 angstroms per minute. 

83. (new) The method of Claim 80, wherein the aqueous solution comprises hydrofluoric acid 
and an organic acid in a ratio of about 1 :2 (v/v), and has a pH of about 3 to about 4; and the 
aqueous solution removes the dielectric material at a rate of about 400 to about 600 angstroms 
per minute. 

84. (n e w) The method of Claim 80, wherein the aqueous solution comprises ammonium 
fluoride and an organic acid in a ratio of about 2:1 (v/v), and has a pH of about 4 to about 6; and 
the aqueous solution removes the dielectric material at a rate of about 50 to about 150 angstroms 
per minute. 

85. (new) The method of Claim 80, wherein the step of contacting the surface of the wafer 
comprises immersing the wafer in a bath of the composition, spraying the surface of the wafer 
with the composition, exposing the wafer to a vapor, or any combination thereof 

86. (new) A method of treating a surface of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to the surface of the substrate to remove organic material 
and dielectric material to render the surface hydrophobic, the aqueous solution comprising an 
inorganic fluorine compound and an organic acid in a ratio of about 1 :2 to about 2:1 (v/v), and 
having a pH of about 3 to about 6; the inorganic fluorine compound selected from the group 
consisting of hydrofluoric acid, ammonium fluoride, and mixtures thereof. 
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87. (n e w) The method of Claim 86, wherein the organic acid is selected from the group 
consisting of citric acid, gallic acid, acetic acid, formic acid, propionic acid, n-butyric acid, 
isobutyric acid, benzoic acid, ascorbic acid, gluconic acid, malic acid, malonic acid, oxalic acid, 
succinic acid, tartaric acid, and mixtures thereof. 

88. (new) A method of treating a surface of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to the surface of the substrate to remove organic material 
and dielectric material therefrom and render the surface of the substrate hydrophobic; the 
aqueous solution comprising an inorganic fluorine compound and an organic acid in a ratio of 
about 1 :2 to about 2:1 (v/v), and having a pH of about 3 to about 6; the inorganic fluorine 
compound selected from the group consisting of hydrofluoric acid, ammonium fluoride, and 
mixtures thereof; the organic acid selected from the group consisting of citric acid, acetic acid, 
ascorbic acid, and mixtures thereof. 

89. (n e w) A method of treating a surface of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to the surface of the substrate to remove organic material 
and dielectric material therefrom at a rate of about 400 to about 600 angstroms/minute to render 
the surface hydrophobic; the aqueous solution comprising hydrofluoric acid and an organic acid 
in a ratio of about 1 :2 (v/v), and having a pH of about 3 to about 4. 

90. (new) A method of treating a surface of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to the surface of the substrate to remove organic material 
and dielectric material therefrom at a rate of about 50 to about 150 angstroms/minute to render 
the surface hydrophobic; the aqueous solution comprising ammonium fluoride and an organic 
acid in a ratio of about 2: 1 (v/v), and having a pH of about 4 to about 6. 
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91. (n e w) A method of treating a surface of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to the surface of the substrate to remove organic material 
and dielectric material therefrom at a rate of about 50 to about 150 angstroms/minute to render 
the surface hydrophobic; the aqueous solution comprising an inorganic fluorine compound and 
an organic acid in a ratio of about 30:70 to about 70:30 % by volume, and having a pH of about 3 
to about 6. 

92. (new) The method of Claim 91, wherein the aqueous solution removes the dielectric material 
at a rate of about 50 to about 1000 angstroms per minute. 

93. (ftew)~The method of Claim 91, wherein the aqueous solution removes the dielectric material 
at a rate of about 50 to about 600 angstroms per minute. 

94. (n e w) The method of Claim 91, wherein the aqueous solution comprises hydrofluoric acid 
and an organic acid in a ratio of about 30:70 to about 40:60 % by volume, and has a pH of about 

3 to about 4, and the aqueous solution removes the dielectric material at a rate of about 400 to 
about 600 angstroms per minute. 

95. (new)-The method of Claim 91, wherein the aqueous solution comprises ammonium fluoride 
and an organic acid in a ratio of about 60:40 to about 70:30 % by volume, and has a pH of about 

4 to about 6, and the aqueous solution removes the dielectric material at a rate of about 50 to 
about 150 angstroms per minute. 

96. (n e w) A method of treating a surface of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to the surface of the substrate to remove dielectric material 
from the surface of the substrate at a rate of about 400 to about 600 angstroms/minute; the 
aqueous solution comprising hydrofluoric acid and an organic acid in a ratio of about 30:70 to 
about 40:60 % by volume, and having a pH of about 3 to about 4. 
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97. (n e w) A method of treating a surface of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to the surface of the substrate to remove dielectric material 
therefrom at a rate of about 50 to about 150 angstroms per minute; the aqueous solution 
comprising ammonium fluoride and an organic acid in a ratio of about 60:40 to about 70:30 % 
by volume, and having a pH of about 4 to about 6. 

98. (new) A method of treating a surface of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to the surface of the substrate to remove organic material 
and dielectric material therefrom and render the surface hydrophobic; the aqueous solution 
comprising an organic fluorine compound and an inorganic acid in a ratio of about 1 :5 (v/v). 

99. (new) The method of Claim 98, wherein the organic fluorine-comprising compound is 
selected from the group consisting of hydrogen fluoride pyridinium, tetramethylammonium 
fluoride, triethylamine trihydrofluoride, and mixtures thereof 

100. (n e w) The method of Claim 98, wherein the aqueous solution removes the dielectric 
material at a rate of about 50 to about 1000 angstroms per minute. 

101. (new) A method of treating a surface of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to the surface of the substrate to remove organic material 
and dielectric material therefrom and render the surface substantially hydrophobic; the aqueous 
solution comprising an organic fluorine compound and an inorganic acid in a ratio of about 1 :5 
(v/v); the organic fluorine-comprising compound selected from the group consisting of hydrogen 
fluoride pyridinium, tetramethylammonium fluoride, triethylamine trihydrofluoride, and 
mixtures thereof 

102. {new)-The method of Claim 101, wherein the aqueous solution removes the dielectric 
material at a rate of about 700 angstroms per minute. 
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103. (n e w) A method of treating a surface of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to the surface of the substrate to remove organic material 
and dielectric material therefrom to render the surface substantially hydrophobic; the aqueous 
solution comprising an organic fluorine compound and an inorganic acid in a ratio of about 1 :5 
(v/v); the organic fluorine-comprising compound selected from the group consisting of hydrogen 
fluoride pyridinium, tetramethylammonium fluoride, triethylamine trihydrofluoride, and 
mixtures thereof; and the inorganic acid selected from the group consisting of sulfuric acid, nitric 
acid, hydrochloric acid, phosphoric acid, and mixtures thereof. 

104. (new) A method of treating a surface of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to the surface of the substrate to remove organic material 
and dielectric material therefrom to render the surface substantially hydrophobic; the aqueous 
solution comprising hydrogen fluoride pyridinium and an inorganic acid in a ratio of about 1 :5 
(v/v). 

105. (n e w) A method of treating a surface of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to the surface of the substrate to remove organic material 
and dielectric material therefrom to render the surface substantially hydrophobic; the aqueous 
solution comprising an organic fluorine compound and an inorganic acid in a ratio of about 
13:86 to about 19:80 % by volume. 

106. (new) The method of Claim 105, wherein the organic fluorine-comprising compound is 
selected from the group consisting of hydrogen fluoride pyridinium, tetramethylammonium 
fluoride, triethylamine trihydrofluoride, and mixtures thereof. 

107. (new) The method of Claim 105, wherein the aqueous solution removes the dielectric 
material at a rate of about 50 to about 1000 angstroms per minute. 
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108. (n e w) The method of Claim 105, wherein the aqueous solution removes the dielectric 
material at a rate of about 700 angstroms per minute. 

109. (new) A method of treating a surface of a semiconductor substrate, comprising the step of: 

applying an aqueous solution to the surface of the semiconductor substrate to remove 
organic material and dielectric material therefrom at a rate of about 50 to about 1000 angstroms 
per minute to render the surface substantially hydrophobic; the aqueous solution comprising 
hydrogen fluoride pyridinium and an inorganic acid in a ratio of about 13:86 to about 19:80 % by 
volume. 

110. (new) The method of Claim 109, wherein aqueous solution removes the dielectric material 
at a rate of about 700 angstroms per minute. 

111. (new) A method of treating a surface of a semiconductor substrate, comprising the step of: 
applying an aqueous solution to the surface of the semiconductor substrate to selectively remove 
dielectric material and up to a minimal amount of organic material therefrom; the aqueous 
solution comprising an inorganic fluorine compound and an organic acid in a ratio of about 2:1 
(v/v), and having a pH of about 2 to about 6. 

1 12. (new) The method of Claim 111, wherein the aqueous solution removes the dielectric 
material at a rate of greater than about 1000 angstroms per minute. 

113. (n e w) The method of Claim 111, wherein the aqueous solution removes the dielectric 
material at a rate of greater than about 2000 angstroms per minute. 

1 14. (new) The method of Claim 111, wherein aqueous solution removes the organic material at 
a rate of about 1 angstrom per minute. 


MKE/784516.1 

10 

USSN 09/652,991 

Claims (as amended 08/2002) 

MTI-31046 


Blacklined Claims 


115. (n e w) The method of Claim 111, wherein the aqueous solution provides an etch selectivity 
ratio for the dielectric material to organic material of about 50:1 to about 1000:1. 

1 16. (n e w) The method of Claim 111, wherein the inorganic fluorine-comprising compound is 
selected from the group consisting of hydrofluoric acid, ammonium fluoride, and mixtures 
thereof. 

1 17. (n e w) The method of Claim 111, wherein the organic acid is selected from the group 
consisting of citric acid, gallic acid, acetic acid, formic acid, propionic acid, n-butyric acid, 
isobutyric acid, benzoic acid, ascorbic acid, gluconic acid, malic acid, malonic acid, oxalic acid, 
succinic acid, tartaric acid, and mixtures thereof. 

118. (n e w) The method of Claim 111, wherein the organic acid is selected from the group 
consisting of citric acid, acetic acid, ascorbic acid, and mixtures thereof. 

119. (new) A method of treating a surface of a semiconductor substrate, comprising the step of: 

applying an aqueous solution to the surface of the semiconductor substrate to selectively 
remove dielectric material therefrom at a rate of greater than about 1000 angstroms per minute; 
the aqueous solution comprising an inorganic fluorine compound and an organic acid in a ratio 
of about 2:1 (v/v), and having a pH of about 2 to about 6; the inorganic fluorine compound 
selected from the group consisting of hydrofluoric acid, ammonium fluoride, and mixtures 
thereof 

120. (n e w) A method of treating a surface of a semiconductor substrate, comprising the step of: 

applying an aqueous solution to the surface of the semiconductor substrate to selectively 
remove dielectric material therefrom at an etch selectivity ratio for the dielectric material to 
organic material of about 50:1 to about 1000:1; the aqueous solution comprising an inorganic 
fluorine compound and an organic acid in a ratio of about 2:1 (v/v), and having a pH of about 2 
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to about 6; the inorganic fluorine compound selected from the group consisting of hydrofluoric 
acid, ammonium fluoride, and mixtures thereof. 

121. (n e w) The method of Claim 120, wherein the aqueous solution selectively removes the 
dielectric material at a rate of greater than about 1000 angstroms per minute. 

122. (new) _ The method of Claim 120, wherein the aqueous solution selectively removes the 
dielectric material at a rate of greater than about 2000 angstroms per minute. 

123. (n e w-) A method of treating a surface of a semiconductor substrate, comprising the step of: 

applying an aqueous solution to the surface of the semiconductor substrate to selectively 
remove low-k dielectric material and up to a minimal amount of organic material therefrom; the 
aqueous solution comprising hydrofluoric acid and an organic acid in a ratio of about 2:1 (v/v), 
and having a pH of about 2 to about 5. 

124. (n e w) The method of Claim 123, wherein the aqueous solution selectively removes the 
low-k dielectric material at an etch selectivity ratio for the dielectric material to organic material 
of about 50:1 to about 1000:1. 

125. (new) The method of Claim 123, wherein the aqueous solution selectively removes the 
dielectric material at a rate of greater than about 1000 angstroms per minute. 

126. (n e w) The method of Claim 123, wherein the aqueous solution selectively removes the 
dielectric material at a rate of greater than about 2000 angstroms per minute. 

127. (new) A method of treating a surface of a semiconductor substrate, comprising the step of: 

applying an aqueous solution to the surface of the semiconductor substrate to selectively 
remove low-k dielectric material and up to a minimal amount of organic material therefrom; the 
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aqueous solution comprising ammonium fluoride and an organic acid in a ratio of about 2:1 
(v/v), and having a pH of about 3 to about 6. 

128. (new) The method of Claim 127, wherein the aqueous solution selectively removes the 
low-k dielectric material at an etch selectivity ratio for the dielectric material to organic material 
of about 50:1 to about 1000:1. 

129. (n e w) The method of Claim 127, wherein the aqueous solution selectively removes the 
dielectric material at a rate of greater than about 1000 angstroms per minute. 

130. (new) The method of Claim 127, wherein the aqueous solution selectively removes the 
dielectric material at a rate of greater than about 2000 angstroms per minute. 

131. (new) A method of treating a surface of a semiconductor substrate, comprising the step of 
applying an aqueous solution to the surface of the semiconductor substrate to selectively remove 
low-k dielectric material and up to a minimal amount of organic material therefrom; the aqueous 
solution comprising an inorganic fluorine compound and an organic acid in a ratio of about 
63:36 to about 70:30 % by volume, and having a pH of about 2 to about 6. 

132. (n e w) A method of treating a surface of a semiconductor substrate, comprising the step of 

applying an aqueous solution to the surface of the semiconductor substrate to selectively 
remove low-k dielectric material therefrom at a rate of greater than about 1 000 angstroms per 
minute; the aqueous solution comprising an inorganic fluorine compound and an organic acid in 
a ratio of about 63:36 to about 70:30 % by volume, and having a pH of about 2 to about 6; the 
inorganic fluorine compound selected from the group consisting of hydrofluoric acid, ammonium 
fluoride, and mixtures thereof 
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133. (n e w) A method of treating a surface of a semiconductor substrate, comprising the step of: 

applying an aqueous solution to the surface of the semiconductor substrate to selectively 
remove low-k dielectric material therefrom at an etch selectivity ratio for the dielectric material 
to organic material of about 50:1 to about 1000:1; the aqueous solution comprising an inorganic 
fluorine compound and an organic acid in a ratio of about 63:36 to about 70:30 % by volume; the 
composition having a pH of about 2 to about 6; the inorganic fluorine compound selected from 
the group consisting of hydrofluoric acid, ammonium fluoride, and mixtures thereof 

134. (new) A method of treating a surface of a semiconductor substrate, comprising the step of: 

applying an aqueous solution to the surface of the semiconductor substrate to selectively 
organic material and up to a minimal amount of low-k dielectric material therefrom; the aqueous 
solution comprising an inorganic fluorine compound and an organic acid in a ratio of about 
1 : 100 (v/v), and having a pH of about 3 to about 4. 

135. (n e w) The method of Claim 134, wherein the aqueous solution removes organic material at 
a rate of about 400 to about 600 angstroms per minute. 

136. (new) The method of Claim 134, wherein the aqueous solution selectively removes the 
organic material at an etch selectivity ratio for the organic material to dielectric material of about 
200:1. 

137. (n e w) The method of Claim 134, wherein the aqueous solution removes the organic 
material at a rate of about 200 angstroms per minute and the dielectric material at a rate of about 
1 angstrom per minute. 

138. (new) A method of treating a surface of a semiconductor substrate, comprising the step of: 

applying an aqueous solution to the surface of the semiconductor substrate to selectively 
remove organic material therefrom at an etch selectivity ratio of about 200:1; the aqueous 
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solution comprising hydrofluoric acid and an organic acid in a ratio of about 1 :100 (v/v), and 
having a pH of about 3 to about 4. 

139. (n e w) The method of Claim 138, wherein the organic material comprises a photoresist 
material. 

140. (n e w) A method of treating a surface of a semiconductor substrate, comprising the step of: 

applying an aqueous solution to the surface of the semiconductor substrate to selectively 
remove organic material therefrom at an etch selectivity ratio of the organic material to low-k 
dielectric material of about 200:1; the aqueous solution comprising up to about 2% by volume 
hydrofluoric acid and about 98-99% by volume aqueous organic acid, and having a pH of 
about 3 to about 4. 

141 . (new) The method of Claim 140, wherein the organic acid is an about 20-60% aqueous 
solution. 

142. Tnew) The m ethod of Claim 111, wherein the method com prises selective ly removing the 
dielectric layer at a ra te of at least about 5 0 angstroms per minute. 

143. fnew) The method of Claim 143. wherein the method com prises selectively removing the 
dielectric l ayer at a rate of about 50 to about 150 angstroms per minute. 

144. Tnew) The method of Clai m 120, wher ein the method com prises selectiv ely removing the 
dielectric layer at a rate of at least about 50 angstroms per minute. 

145. (mw) The method of Claim 144. w herein the method co m prises selectively removing the 
dielectric layer at a rate of about 50 to about 150 angs troms per minute. 
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146. (ntw) A method of treating a wafer surface, comprising the steps of: 

providing a wafer surface bearing overlying material thereon, the overlying material 
comprises a dielectric layer and an overlying layer comprising an organic mater ial: and 

treating the wafer surface by removing at least a p ortion of the diele ctric layer from the 
wafer surface by ap plyin g an aqueous solution comprising one or more inorganic 
fluorine-comprising compounds and one or more organic acids in a ratio of abo ut 100:1 to about 
55:45 (v/v), the solution having a pH of about 3 to about 9. 

147. (new) The method of Claim 146. wherein th e method comprises selectiv ely removing the 
dielectric layer at a rate of ab out 50 t o greater th an 1000 angstroms per minute. 

148. (new) The method of Claim 147> wherein the method comprises selectively removing the 
dielectric layer at a rate of about 50 to about 1 50 angstroms per minute. 

149. (new) The method of Claim 146. wherein the inorganic fluor ine-com prising compound is 
selected from the group consisting of hydrofluoric acid, ammonium fluoride, and mixtures 
thereof. 

150. (new) The m ethod of Claim 146. wherein the organic acid is selected from the group 
consisting of citric acid, gallic acid, acetic acid, formic acid, propionic acid, n-butvric acid, 
isobutyric acid, benzoic acid, ascorbic acid, glu conic acid , malic acid, malo nic acid, oxalic acid, 
succinic acid, tartaric acid, and mixtures thereof. 

151. (new) The method of Claim 146, wherein t he organic acid is selected from the group 
consisting of citric acid, acetic acid, ascorbic acid, and mixtures thereof 

1 52. (new) A method for surface treating wafer surfaces, comprising the steps of: 

providing a wafer surface having a dielectric layer disposed thereon and a photoresist 
layer overlying the dielectric layer: and 

MKE/784516.1 

16 

USSN 09/652,991 

Claims (as amended 08/2002) 

MTI-31046 


Blacklined Claims 


treating the wafer surface to remove at least a portion of the dielectric layer with minimal 
removal of the photoresist laven bv applying an aqueous solution of one or more inorganic 
fluorine-comprising compounds and one or mor e or ganic acids, the solution having a pH of 
about 2 to about 6. such that the dielectric layer i s selectively removed at a rate of at least about 
50 angstroms per minute. 

153. (new) The method of Claim 1 52. wherein the method comprise s selectiv ely removing the 
dielectric layer at a rate of greater than 1000 angstroms per minute. 

154. (new) The method of Claim 152, wherein the method comprises selectively removing the 
dielectric layer at a rate of about 50 to about 1 50 angstroms per minute. 

1 55. (new) A method of treating a surface of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to the surface of the substrate to selectively remove 
dielectric material: the aqueous solution comprising an inorganic fluorine compound and an 
organic a cid in a ra tio of ab out 2:1 (v/v). and ha ving a pH of about 3 to about 6. 

156. fnew) The method of Claim 155. wherein the aqueous solutio n remov es the dielectric 
material at a rate of at least about 50 a ngstroms per minute. 

157. (new) The method of Claim 1 55. wherein the method comprises selectiv ely removing the 
dielectric layer at a rate of greater than 1000 an gstroms per minute. 

158. (new) A method of treating a surface of a semiconductor substrate, comprising the steps 

applying an aqueous solution to the surface of the substrate to selectively remove 
dielectric material, the aqueou s solutio n comprising an inorganic fluorine compound and an 
organic acid in a ratio of about 2:1 (vM . and havi ng a pH of about 3 to about 6: the inorganic 
fluorine compound selected from the group consisting of hydrofluoric acid, ammonium fluoride. 
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and mixtures thereof: wherein the agneons solution removes the dielpctric material a rate of at 
least abo ut 50 ang st roms p er minute 
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